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INTRODUCTION 

The Copyright to this document belongs to KLT Technologies, Lid. (hereinafter called 'SILT') . Ko 
pan of this document will be used, reproduced si copied wuhout prior written consent of KLT. 

KLT does and wil not assume any liability for infringement of patents, copyrights or other iuleileotDal 
properly rights af any thud pain - arising out af or in connection with, applicahnsL of the produces 
described herein except for that dbeedy attributable to mechozusms and workmanship thereof. No 
license, express or implied, is granted under anv parent, copvnghr or other intellectual property right of 
KLT. 

Some electro tn: products would Ml or malfunction ad a certain rale . In spit of every effort to enhance 
reliability of products by KLT r thc possibility of failures and malfunction might or: he avoided entirely. 
To present the nshs of damage lo death, human bodily injury ar alher property arising oid thereof or in 
connection therewith, each customer is required to take sufficient measures in its safie^. 1 designs and 
plans including, but rot limited to, redundant system, fire-contadnment and mi.- fail me 

The products ore classified into Ihree grades: " Standard ' , " Special" . and "Specific" . 

Each quality grade is designed for applications described below. Any customer who intends to use a 
product far applicadan other than dial of Standard is required to contact an KLT sales representative- in 
advance. 

The Standard: Applications as any failure, malfunction si carer of the products are fixe from ary 
damage to death, human baddy injury or other property dtoducts Safety' Issue) and not related die 
safety of the public (Social Issues), like general -electric devices. 

Examples: Office equipment, audio and visual equipment, remmumearien equipment, test and 
measure me nr equipment, persona] electronic equipment, borne ekaronic appliances, car 
navigation system (with no vehicle control functions), seat entertainment monitor for 
vehicles and airplanes , fish finder (except marine radar integrated type), PDA, err . 


The Special: Applications as any fafiure.malfimcnonoreTroi af the products might directly cause any 
damage to death, human toddy injury or other property (Products Safety Issue) and the safely of (he 
public (Sock] Issues) and required high level rehabdlity by corrvenjtiorial wisdom. 

Examples: Vehide.TahLship control system, traffic signals system, traffic information connol system, 
an traffic control system, surgery: ope rah an equipment monitor, disaster crime prevention 
system, etc. 


The Specific: Applications as any failure, malfunction or error af the produce might severe cause any 
damage to death, human baddy injury or other property (Products Safety Issue) and die safety of die 
public (Social Issues) and developed, designed and manufactured in accordance with the standards or 
quality assurance program designated by die customer who requires extremely high level rehabdlily and 
quality. 

Examples: Aerospace system (except seat entertainment monitor), nuclear control system, fife support 
system, etc. 

The quality grade of this product is the "Standard 1 unless otherwise specified in this document. 
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1. OUTLINE 

1 .1 STRUCTURE AND PRINCIPLE 

Galor LCD module XL1 02 70 AC C is composed of [be amospbans silicon [bio film transistor 
liquid crystal display (b-Sl ITT LCD) panel structure pith driver LSI: for driving the TFT (Thin Film 
Trends cor) array and a backlight. 

The a-5i TFT LCD panel structure is injected liquid crystal material into a narrow gap between the 
TFT array glass substrate and a ealar-dber glass substrate. 

Cola: (Red. Green, Blue) data signals firm a bast system (e.g. signal generate:, etc > arc raodulaied 
iota best form for active matrix system by a signal processing dittrit. and sent to die driver LSIs which 
drive die individual TFT arrays. 

Tbe TFT array as an dee era-optical switch, regulates die amoimr of transmitted light bom the backlight 
assembly , when it is cann ailed by data signals. Color images are created by regulating the amount af 
tnummined light through the TFT array af red, green and blue dots. 

12 AWUCA7IOK 


* For industrial use 


1J FEATURES 

* Adoption of T-EYT iTran srud s si^e - Enhanc cd View TFT) Technology 

* High Luminance 

* High contrast 

* Law reflection 

* l.FTl driver Emlt-m 

* LVDS interface 

* Replaceable lamp balder bn backlight 

* Selectable Bbit or (Slit digital signals for data of RGB 

* Fast response time 

* Small footprint 

* Selectable LVDS input map 

* Long life LED backlight type 

* Wide Tewing angle 

* .Acquisition product for UL60&50-1/CS A €32 2 No.«J5>5D-l-03 (File number El 70(532) 

* Compliant with the European RoHS directive (201 l. r G5/EU) 
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2. GENERAL SPECIFICATIONS 


Display area 

3M .125 CH) x 225.096 (V) mm 

Diagonal size of display 

33 .0cm (15.0 indies) 

Drift system 

a-5i TFT arthe nu’.xm. 

Display color 

16 J7T216 edws (.41 6 bit + FRO 

Pixel 

10(24 00 m 768 (V> pods 

Pixel arrangement 

70G3 (Red da: , Green dor. Bine dot) rati cal stripe 

Dos pitch 

0.0WOD* 0-297 (V)mm 

Pixelpirch 

0.297 (H) X 0297 (V) mm 

Module s£f 

3265 mm (W) (typ.)* 2535 did (If) (typ.) x 115 CD] mm (typO 

Vetighi 

1,050 £ (typ) 

Contrast ratio 

600:1 (typ.) 

Viewing anglt 

At the contrast ratio 

■ Banzanral: Right side 30 s flyp J. Lefi side S0 : Oyp > 

■ Vertical Up side 30° (typ.), Dq*pd side 30“ Oyp) 

Designed tiering direction 

► Vie mug angle with optimum grayscale i (=:2:>: Kormai asis 

(pcipendiculflj) 

* Yieinng duecdon tnihout image reversal: Up side (12 o'clock) 

• Viewing duecdon wick cannast peak Dami side (6 tf dock) 

Polarizer surface 

Clear - Anrireilecdcn CAR) 

Polarizer pencil-hardness 

2H (mm.) [by IIS K5600] 

Color gamut 

At LCD panel center 
60% (typ.) [against NTSC color spre] 

Response June 

Ton+Toj?(J0%i^ 00%) 
3ms (typ.) 

I M’lTjfiNr.i rr 

At the •narinjum luminance control 
600 edda 3 (typ.) 

signal system 

LYD5 Iron 

Power supply redrage 

LCD panel: 33V 

LEDhackkgbt: 12V 


LED hackkgbt type 

Backlight 

TReplaceable put 

[ * Lamp balder set: Type N’d. 1 50LK5202 

Power consumption 

At the WMBuaan luminance control. Checkered flag pattern 
119 W (typ.) 
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3. BLOCK DIAGRAM 



Sok- 1 : Relations bfnreea GST 1 (Signal g'EOErd and LED dn™ gmrod> and FG (Frame ^ rounds in 


tie LCD module arc as follows. 


GND-Pli 

Cnnncdfd 


Natel: GST) and FG ecus: be connect d lb cu::oruer equipment's ground . and. in is lec-MrmeDtled ±>uc 
ticK- grounds, be connect'd [ogedier ql cusrameT equipment. 
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4. DETAILED SPECIFIC ATIONS 
4.1 MECHANICAL SPECIFICATIONS 


r 

SpauffeZAbH 

Uiil 

MrJuk S7± 

J34S± (Li fW) * tiF J ± tki m *] ] J&± l>J (Bj 

Notal 

EICTi 

fJupi&y iff j 

lifi >: 

Not L 

Eran 

Wei^c 

1 .(tecunf., !, 1 , 1 L*i imii 

E 


Natl: See -a. OUTLINE DRAWINGS'. 


42 ABSOLUTE MAXIMUM RATINGS 
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V 


iKkkm liglu iiYunaq- 

][ 


Js 

Mou3 

Lkcop* Lfirnptraaiir* 
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"C 
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£36 
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Ateriuu humidiTy 
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AK 


®ten' 

Ta>W"€ 


Natl : EO+. 1 '-, D1-N-. D2-N-, DT+Z- and CLK+. 1 - 
Not2: MSLandFRC 

Natl: If the poduct surface (polarizer) is exposed to an ultraviolet ray, the paLanai ruiy disealni 
(Surface neanucut rc:.y be damaged >. Use a fiJc-n to prater tit polarizer fran the nlSravialrt 

my. 

Nat4: Me aimed at LCD panel surfre Cmdudmj self -beat) 

Nat 5 : Measured ar LCD module's lear shield siufare 'jneladiim self-heal) 

Nat6: No cautensdrion. 

Nate7: Water amount at Ta= 7ij“C and 3H= 3d% 
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4 3 E1ECTRICAL CHARACTERISTICS 
4.3.1 LCD panel 'jgzial processing hoard 


CTa=2S*Q 


Koroma ±r 

aymbrtf 

mm. 

lyp. 

mu 

Unit 


hVvys.tr supciy L-rJcaig^ 

VOC 

a* 

JJ 

ajis 

V 

- 

Howtr :7iio \ curem 

ICC 

- 

Note] 

**T! 

Nmt^ 

mA 

a voc-ajv 

hermjsculDl* npple v rtf Lift 

VGK 

- 

- 

Ml 

mVp-p 

tor VOC 

LhlTefeniioJ ispa 
llir^bOid TdjBjgEi 

High 

v™ 

- 

“ 

+ ILO 

mV 

at VC* 1 .15V 
hint! 

Low 

VTL 

-ice 

- 

- 

mV 

Tetminoimj reiinonoe 

PTC 

- 

m 

- 

ft 

- 

1 npLT LV'lLii^ for 
kISL jnd RfrC 9;pok 

High 

vm 

I.£=5 

- 

VOC 

V 

- 

Lew 

VFL 


- 

(1*1 

V 

i n pui current far 
MkL and PftC 9.:jioJn 

Hi^fa 


- 

- 

ID 

(1A 

- 

Low 

IFL 

-10 

- 

-■ 

[LA 

■ i 

u 

1 

1— 1 
is 

S 

byHAJl 

ED-25221 


Note 2: Panecn Is: rjasrujm cunem: 

Nate] : Common mode noLtigc for LVDS rcc errer 


4 32 Bacldigbt 


(13=25=0 


hlUftT 

Symbol 

mm. 

TP 

im 

UniL 

■foumarts 

Hewer supply mlcagt 

VDD 

Ifl.S 

]2jfl 

11.0 

V 

Ncee-I 

Hower supply currenL 

9DD 

» 

S*j 

ijiD 

NOOMI 

mA 

At Lbe maximum 
Luminu>:e ccacntf. 

htrmjs£it4* npple Yrtfiagt 

VREU 

- 

- 

SDO 

mVp-p 

for VLD 

L n pin vrt tope- fix 
KWM agfiaJ 

high 

VDFHB 

].2 

* 

5.5 

V 

- 

Low 

VDflLl 

- 

- 

0.i5 

V 

1 npm L-aiLA^e for 
BJfTl -signal 

High 

VUFH2 

]J 

- 

5.5 

V 

* 

Low 

VDFL1 

0 

- 

as 

V 

HWM freqiKiicv 

tnu 

Ml 

* 

Ik 

He 

1 M«M,^oie5 

KWM duty nejo 

DRppew 

i 

_ 

100 

% 

NnuCiL .SouV 

HWM pul*t widdi 

iPWT-l 

5 

- 

- 

\ * 

No tel : When, designing of (he passer supply, rake the measures 

:o: die paerendon o 

: singe voltage. 


Nate2: This-Talne eidndes peak current suck 45 aueishootcuuem. 

Note! : The pas^a supply line; (VDD and GKD) may hove apple voltage dining lmmme control of 
LED . Hoc l: the possibility duit the ripple ttdtage produces, acoustic noise and signal scare 
noise in audio tiremt and so on. Put a capacitor betrcco the poster supply lines (VDD and. 
GXD) to reduce 'die noise :f necessaiy. 
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Kace4: A recommended fi-^i value- is is feller: . 

. 2n -1 , 

f.™ =— — xfv 


(n = integer. fv = framr frequency of LCD module) 

Notei: Depending or. die frequency used. so mdse may appear cd the screen,. please eta due: a 
thorough. evaluation. 

Nateb: While tbe BRIC signal is high. da not set tbe tFWH (PWM pnlse width) is Jess than 5us. It 
may cause abnormal wtrkr.s of tbe bachligbt. In bus case , imm die backlight aff and then cd 
again, by 371TC signal . 

Note: : Regardless cf die PWM frequency, both PWM duty raio and PWM pnlse width must be 
always mote than die minimum values . 


4.3.3 Parer supply voltage ripple 

This product works, era if the r.pple voltage levels are over the peamissiiile values as die fallowing 
table, but there night be matse aa tbe display image . 


fopwr supply LV'lLige 

hLppl±lril2££ NOflil 

■ VVinUK ii Lnpui itj'i i riJl «nl' pew sippiy> 

Lon 

VCC 

Jkiv 

ilxM 

mVp-p 

VDD 

liov 

jLlSjj 

ETiVfi-p 


Naiel : The permissible tipple voltage includes spake mdse . 


4 3.4 Fmse 


hmnmf 

Fra 

kung 

Fusing ownmL 

ktmxks 

ivne 

Suppler 

voc 

FtCrtlJlAR 

KA MAY A ELECTRIC 
Co., Ltd. 

IJt 

J.QA 

Note] 

WY 

VDD 


KaHaYa electric 

Co.. Ltd 

ilJA 

4. Da 



Morel: The poster supply 's rated, current must be more dum. tbe fusing curen: If it is less thao the 
dang currem, rite fuse may mot blow in a short time, and then nasty smell, smoke and so cd 
may occur. 
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4 .4 POWER SUPPLY VOLTAGE SEQUENCE 
4.4.1 LCD panel 


US 


OPF ON 


vcc 

Notel 


Display signals*, 

FimcdOD vignal 

NateZ 



* Ubsc signals should, he measiired it the terror! of 1000 resistance. 

Notel : If there is a voltage variation (voltage (hop) at (he rising edge of VCC below 3 0 V, there is a 
possibdliTy thai a product does dot wont doc to a protection. cucnii. 

NateZ: Display signals (EO-i-. 1 -, D1+.'-, DZ+/-, D3+A and CLK+.'-J and fine don signal CMSL, FRC> 
must be set to Low or High- impedance, except the VALID period (See above -sequence 
diagram) , ui side: to avoid die circuitry damage . 

If some of display and func-tinn signals of this product are cut while mis product is woclring, 
even if the signal mput so it once again., it might not walk nonnilly. If a customer stops the 
display aid funic co -signals, VCC also must be shut down . 


4.4.2 LED driver hoard 


Display signals 
FimctiflD signal 


Notel 


Notr2 



ERIC 


FWM 



VDD 


CUVCCl 




cTt < i'ims 


-V tl.WDO 


\ 


’ft 


Notel : These are fhe display and function. signal: for LCD panel signal processing board. 

NateZ: The backlight should be turned cat wihin the valid period of display and function signals , iu 
order to avoid mssahle data display. 
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45 CONNECTIONS AND FUNCTIONS FOR INTERFACE PINS 
4.5.1 LCD panel sigiul processing l>oard 

CK1 sodrct (LCD module side): 1S50S3-20121 ( P-TWO ELECTRIC TECHNOLOGY GO. r LID.) 
Adaptable plug: DF14-20S-1 25C (Hirmc Electric Co., Ltd. (HRS)) 


HnNo. 

Hymtici 

Sijpa 1 

input dma signal H-bnc 

inpuLdaia signal: 
tibic 

Ftenurk^ 

MAP A 

MaFB 

i 

VC£ 

P&wtr stiffly 


LW-v at eiinnk’ 


Not! 

t 

VCC 


3 

GND 

Ground 

Ground 

No*: 

4 

GND 

J 

DO- 

kid if a i?. 

Ri-M.iH 

RJLLR5/XI 

Note] 

& 

DO# 

7 

GND 

Ground 

Ground 

Niu: 

8 

Dl- 

kid 

G3-GT^Z-to 

G]-G5,B0-Bl 

Note] 

3 

UL. 

HO 

GND 

Ground 

Ground] 

N DteZ 

HI 

Dl- 

Kid il.na 

EW-B7.DE 

B1-BS.DE 

Note] 

12 

Dl# 

13 

GND 

Ground 

Gnml 

Note! 

]4 

cue 

k id dock 

Pixel Jock 

Note! 

]J 

CLK 4- 

i£ 

GND 

Ground 

Ground 

Note: 

17 

D3_ 

■'GND 

koid ■-.■■ ■■ 
i' Ground 

RCLtl. 

GO-Gt, 

BO-BL 

G «CG7. 

Grand 

Note] 

]fi 

DU 

/GND 

W 

MSL 

^tieaioc oc 
LVDS Lnpui dan 
map 

High 

Ltm 1 or Open 


Notes, 

Notel 


FRC 

Selecnoc. « lie 
number of odon 

Urn 

Hjjh-cr Gp«j 

- 


Notcl : Twist pan wires ™i±i JCOn (Characteristic impedance) should be used between LCD panel 
signal processing board, and LVDS transmitter. 

Natcl: All GND and VCC tennmala ijioiJd be used, without any ncn-canneeted lines. 

None! : Bee ’45 A Connection between nwjeivef and transmitter for LVDS". 

Noted: See '4J& DISPLAY COLORS AND INPUT DATA SIGNALS'. 
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4.5.2 B acklLgbt L’zop 


Gtv2 sorbet (LCD ruod.uk vide): MSE2403BP6 (STM) orcqaiTOlicDt. 
Adaptable plus: P24Q33P6 (-5IM) or equivalent . 


PlnN®. 

Symbol 

Sipsl 

JtenurLi 

1 

VDO 

Howtr ffipC^Y 

- 

1 

VDD 

Ptywtr Mciv 

_ 

% 

OND 

G#mmd 

- 

4 

riWLi 

Ground 

- 

5 

BRTC 

Hack hgfti OhJrtii-F minrcil 

High- Oil Low- Off 

6 


L«HE OCfliEOl 

F^'M Dimming 


4.5.3 PosmoD'. of plug and locket 


Rear side 
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4.5.4 CoumectLOQ between. n-cci^'-ei rad mmiDutcr fr: LVDS 
(1) LVDS Input data ngna]: Hut, MAP A(MSL: High. FRC: Law) 

Hsji I LCD module (Product) 



Stone-]: LSB (Least SLsnLficra: Bit) - RC-, GO, BO MSB (Most Sipifir-jni Bj$ - R7, G7, B7 
Stone- 3 : Twist part wines wi±i ICOfi (Chancteiistic uupedrace) should be jwd between LCD pace! 
signal proccssiDg board rad LVDS t^r.srcirer. 

S!one4: Inpat dgnils to IXEK23 r TX3N]- and TXIS'25 are not used inside die product, but do not 
keep TXLv23 , IXCC24 and TXISI25 open ro aroid noise problem 


C^.TA SHEET DOOPF-i-514 |2nd BdUm; 
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<2) LVD5 Input daia njjiial E'^it, MAP E (MSL: Low or Open, FRC : Low) 

Hki I LCD module (Product) 



Norel: Recommended nan-saucer. See die data. -sheet for DSPOC333 (Teias Jn-snuiuenlsT 
Natel: LSB (Lein SLoaLficeii: Bit) - RC-, GO, BO MSB (Most SLQniiic-anl Eii) - R7, G7, B7 
Kate] : Twi;: pan 'Tilts nth ICOfi (Chancttiisdjc impedance) should bt used between LCD panel 
signal processing board and LVD5 transmitier. 

Note4: Input dgadi to IXIK23, TX3N7- and TXIS'Zj are not used insidt die product, but da not 
keep TXLs23 , TXDv24 aod TXK25 open ro avoLd noise prcsleru 


DATA SHEET DCQ-PF^I-514 :2nd Bddin; 
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(3} LVD5 Input daria 3.gzuJ: 6bLt fVJSL: High. FRC: High ar Open) 

Host i LCD module (Product} 

M 



Xotel: Re-commended nansmice:. See the datasheet fat DS90C3S2 (Texas Instruments!' 

Note!: LSB (Least Signific-m: Bit) - RC-, GO, BO MSB (Mon oigmfijMLri: Bit} - R5, G5, B5 
Note! : Twist pan wires wi ± ICOfi (Characteristic impedance} should be used between LCD panel 
signal proeessinE board and LVD5 tans miter. 

Xoto4: Input signals to T5W24. 130X25, TXEC27, Tm r 5, 130X10, TXIXll, Tm’ld, T30X17 
acid 130X23 are net used inside (be product, bid do not keep TK&E4. 130X25, T3QX27, 
TXIX5., T3OM0, TXIX1 1 . 130X1 6. TXIX17 and 130X23 open (o avoid raise problem . 
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4.5.5 Input dura mzpping 

(1> LVD5 Input djM ngnil: E'3Lt, MAP A (MSI: High, FRC: Lew) 



<2) LVDS Input djlj. ngnol E'uit, MAP B (MSL: Low or Open, FRC : Low) 



DATA SHEET DOD-PP-1514 (2nd edUin 
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(3> LVDS Ir.pui dona s^nol: ; ; 3 Lt (MSL; High, FRC: High o: Open) 



4 jS DISPLAY COLORS AND INPUT DATA SIGNALS 


4.6.1 CcDibinjicD; of bpii: data ■agoals.FRC and MSL signal 

This product tad dispLary 16,777^16 codon equivalent o.i± 256 gray scales and 262,144 coders m.th 
6-1 gras> scale: tv cooLiiLiLiu.aaaf input data :igcds. FRC and MSL signal See (k fcJowiog table. 



Lnpuidui 

□Split 

input Laaai 

Dtiippat 

£W1- 

Pin Nci.lT juuI IS 

PRC ACflBMJ 

M^L KrminaJ 

Dismay ooions 

Etaanfci 

© 

£ bit 

Map a 

m+t- 

Lew 

High 

147TT.il* 

.■'iMfil 

© 

Vi Lhl 

M>PB 

DUj 6 . 

Low 

Lava or Open 

J47773W 

Haul 

© 

4 bHt 

- 

OMD 

or Up*c 

man 

144 

Ncfci 


Natl: See r Uil 16,777 J16 colors’ . 
NateZ: See '4 j6 J 261 J 44 odors \ 
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4 . 62 16 . 777 . 21 fi Calais 

TM-s produce cm dispLay equivalent of 1 6.T7721G cals:: id 25fi jrary scales bn, combination © or @. 
(See '4 jO C otnlmadans of input dara signals FRC and MKL signal' .) 

Alsa (be relation between display color: and. inpul data signals is as die following table. 










Lsiu s^rull 0. 1 rm Level, 3 

High IfiL-e:’. 









3*7 R6 R3 R4 K3 K2 KL kU 

G? G6G5G4GiGiGi GU 
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1 
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1 
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1 
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4 
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0 
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1 
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1 

3 
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1 
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4 

0 

0 

0 

0 

0 

1 

1 

i 

3 

3 

1 

: 

1 
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(imn 

.. 

u 
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0 

4 

0 

0 

0 

■ 

1 

1 

I 

1 

i 

: 

■ 

4 

4 

t > 

«:i 

Cl 

u 
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.« 
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4 

0 

4 

0 

0 

0 

■ 

1 

1 

1 

3 

3 

i 

1 

1 

1 

i 

3 

3 

1 

: 

1 



Vdlw 

■ 
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1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

3 

i 

■ 
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4 
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0 

u 

u 
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L 

E 
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1 

1 

] 

1 

1 

1 

1 

1 

1 

] 

3 

i 

1 

1 

1 

1 

3 

3 

1 

i 
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0 
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4 

4 

0 

0 

0 

0 

4 

4 

0 

0 

0 

0 

0 

4 

4 

0 

0 

0 

0 
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4 
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0 

0 

4 

0 

4 

0 

0 

1 

0 

0 

4 

0 

0 

0 

0 

0 

4 

4 

0 

0 

0 

0 

0 

4 

u 

1 
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0 

4 

0 

1 

0 
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4 

0 

0 

0 

0 

0 

4 

4 

0 

0 

0 

0 

0 

4 

g 

f 
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0 
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1 

1 

1 

1 

1 

] 

1 

E 

0 

4 

4 

0 

0 

0 

0 

0 

4 

4 

0 

0 

0 

0 
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0 
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0 

0 
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0 
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0 

0 

4 

0 

4 

0 

0 

0 

0 

!> 

4 

0 

0 

0 

0 

1 

4 

4 

0 
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0 

0 
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S 
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0 

0 

4 

0 

4 

0 

0 

0 

0 

!■ 

4 

0 

0 

0 

: 

■I 

4 

4 

0 

0 

0 

0 

0 

4 

i 

1- 

t 





: 




















e 

k 

! 

l 





: 




















JSj 


bn^u 

0 

0 

4 

0 

4 

0 

0 

0 

■ 

1 

1 

1 

3 

1 

u 

1 

4 

4 

0 

0 

0 

0 

0 

4 


1 


0 

0 

4 

0 

4 

0 

«:i 

0 

L 

1 

1 

1 

1 

3 

i 

-■ 

4 

4 

0 

0 

0 

0 

0 

4 



Green 

0 

0 

4 

4 

4 

0 

0 

0 

1 

l 
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0 
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0 

0 

4 

0 

4 

0 
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0 

0 

0 

4 

0 
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0 

0 

0 

4 

4 

0 

0 

0 

0 

0 

1 
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s 
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3 

3 

1 

u 

1 
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0 
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1 
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3 

3 
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0 
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0 

0 

4 

4 
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i 

1 


C^.TA SHEET DOO-PF-1-514 !2nd BdUm; 


IS 


One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com 




Global LCD Panel Exchange Center www.panelook. com jp J*| : <s> 


NLT Technologies, Ltd, 


Nl LI 0276 AC30-42C 


4.6 3 262,144 raids 


IMs produci can display 262,141 colors with 6- gray scales by comlmianoa © . 
(Sec 'djU C ombiELarians off input data sij culLs „ ER.C -and MKL signal' .) 

Aba (be rcktuD between display ralois aod inpul data steals is as foUtOTi . 
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4.7 DISPLAY POSITIONS 

The feller-bo [able is chit rajrdmfliES pa pat] 



CCD.O 


R 

G 

B 


^Oc <K tO 

Of t. 09 

- . . 

CK X, 

- - - 

Crirtsi, dt 

CJlLUZi, 

oc H U 

Q 1. i ) 

- ■ ■ 

Cc X, 1) 

- - ■ 

C[]d22, it 

CJlLUZi, It 

m 

■ 

H 

■ 

■ 

■ 


- 


- 

— 

Ct 0. Y) 

cc i. Yt 

- - - 

Of X. Vl 

- , . 

ea<m, y*i 

Yj 

■ 

■ 

■ 

■ 

■ 

■ 


- 


- 

■ 

Ci <MB6) 

O. 1.7*6) 

- - ■ 

Ot x.TMt 

- - ■ 


epos,™* 

QC O.TtiTi 

C( 

- - ■ 

Cc X.WTt 

- - - 


Cpft^.W 7y 
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■IS NPOT SIGNAL TIMINGS 
4.8.1 Omliiuc q ( inpuc ^ign*i ti min g 
■ HonzMiai m] 


U/winvniill Hir-riJni tun/vf s'lh.H'i 


L£ I'Lua oaablei 


Ljipjij;, peiHd. 



i Vcnuai 'i£iLkl 

‘■rctl 

DE{boB«ublt| 
Ltopldy period. 


VeriLC*! dirpLaj- pencil in-di 








*r 













2 

J 

4 


7GS 


Saul 


Kate! : Hus dia stum bdiCs’.iE ; virtual usual for set up to timin g 
Kate± Sec '4J9 J Input signal timing chan ’ fw the pulse number . 
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4.S.2 Tbumc charac-erL'ic; 


CNofcl. Notc2 r Mofc3) 


haroJTlttr 

^xniboA 

rTUEL 

*/p- 

mn 

Um 

Remits 

CLK 

freqiiHicy 

lilc 

5ftft 


£L.2J 

MHp 

1 3JH3 nr, i'tYp.;i 

Dmj. 

A* 

- 

- 

- 

Rise - ic- [ dll 

* 

US 

Data 

CUK-QATA 

veojp iime- 

* 

- 

CLn 

* 

PbJd time- 

* 

Sin 

Riuuek, Poll cimt 

- 

■ft 

DB 

HoriuMrid 

Cycle 

t h 

n?.34i 

30.*™ 

2t-.££ 

[Li 

4$ 243 khb nyp.;i 

l.lUJ 

]^44 

L>UJ 

cut 

J^piiypemcd 

Lhd 

1024 

CLK 


Vertical 
^G■e fniTK) 

Cycle 

CY 

IU4 

itfjftK 

2IJ.U 

rTLn 

■TiCl.ij Hr: I'typj 

TftD 

w:v. 

L234 

H 

Display pc nod 

rvd 

MB 

H 

CLKJiE 

Setup l me 

■- 

- 

ELS 

- 

Hcild lime- 

- 

ft; 

Pall umt 

- 

el; 


No cel : Defim.li.Mi. of paffsmerers is as follow: . 
tc— 3CLK, di= 1H 


Nate 2: See the data sheet of LVDS transraitta . 

Note 3 : Vertical cycle (tor) should be specified io uuegiai iauM]ile of Hadzoatai cycle Oil) . 
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4. S3 Input &nal tinmn g clUTl 


Hariz canal rim-m c- 




IX^ODGCD0S<^^X)a 


^BIi-FtTi |BD-ELFi 


BE 


"1 




Lbd 


-M- 
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4.9 OPTICS 


4 . 9.1 QpiraL rhMactfr.'tic: 


(Kogl.ycttS 


KiranKur 

nnrftHM 


nun 

■TP- 

rm. 

Uiut 

Measuring 

Lrtmrumeui 

kenurfcF 

ijmihiaix 

W^jm- jc tenner 

0k- <T , -9L- 0", 0LL flr, fix*- 0" 

L 

45U 

&00 

- 

CiL'm" 

BMJ5A 

- 

Comrii nuo 

Wlutfe'BtactalHflMr 

0 k- a-, alf it. eu- *r. eu- a* 

Cft 

400 

600 

- 

- 

BM-5A 


S jjn:. runte unri^rmiLF 

While 

ek- r, bl^ o- n 0 u- *r. bd- <r 

LU 

- 

i.15 

Ill 

- 

UM-5A 

I4«dJ 


White 

¥ re. rare 


0.261 

Hiii 

0.161 

- 




> ■:■>:• rc_ raie 

Wy 

0.ZT9 

Ois 

0.179 

- 




Red 

ionite 

fa 

- 

UCdL 

- 

- 




F rc. riii± 

Hy 

_ 

0.157 

_ 

_ 



Often 

xoaaifaA 

Otl 

_ 

IJ.U44 

_ 

„ 

SR -3 

Nmtl 


f ox>rc. ruie 

Gy 

- 

0.6Ug 

- 

- 


!!lut 

¥ mondiniie 

fa 

- 

a 

- 

_ 




> rc_ rare 


- 

0.069 

- 

- 



Cvkw giiBK 

0k- 0", -BLf LT, 0U- Of, 61^ d" 
an oemer, agim^i h-T'SiC cnl^r fpaee 

€ 

5S 

60 

- 

% 




Vr‘.lt [Q i dlilt 

Tm 

_ 

1 

5 

ms 

tlV,iA 

Nr** 

IdLuifc [>:■ Wine 

Toll 

- 

5 

6 

ms 


NaieT 


kighi 

9U-u" 1 S[>or. i cki 10 

Bk 

70 

Su 

- 

■ 

&M-5A 


Viewing angl t 

JjCfE 

flU-LT. -BD-fi^CRi IU 

8L 

TO 

6u 

* 

" 

or 

N<*& 

Up 

flR-a%flL-er,CR2 id 

■BU 

TO 

6u 

- 

- 

02 


Ltewn 

Bk-cr. SL-ij-.CRj: ]d 

BD 

70 

gu 

- 

■ 

Coonafl 



Motel: These are initial characteristics. 

Motel: Measurement ccokMhis are as follows. 


Ta= 25"C.VCC= 3JV, VDB= IZjDV.PVM: Duty 100%. 

Display mode: XGA, Hatmmta] cycle— Vertical cycle = l’GOJOHz, 

FRC= Lose (ISbit mode) 


Optical characteristics an- measured at lummznce saTuration ICiminutes after the product 
works, in the dark roam. Also measurement methods are as fallows. 



rPtadncEi (ProducTi 


Monel: See '-I.9-2 Definition af contrast ratio'. 

Mote4: See M.9J Definition af luruinauce UEdfanuirry 

Motto : These caardmates are found od CIE 1931 chiatnatLcity diagram. 

Moit6: Product surface leinjKiaiure: TopF= 10‘C 

Motel: See Definition af respond times 

Mate!!: See '-1.9-5 Definition af crewing angles". 
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4.9.2 Definition of conrast ratio 

The coma :c ratio is calculaicd by using The following fanoula. 

1 Jiminarw of while Screen 


Contrast ratio (CEL) = 


1 jiT niTi.irw of black SCltCD 


4.9.3 Definition of Inminance urifamciK 


The linnirumff uniformly is calculated by using f alia mug formula. 


Luminance uniformity (LU) = 


Mmnnm Luminance fra id © ki © 

Vfinimnm iTirmTi.wr-r From ® to ® 


The luminance is measured at near the 9 points shown below. 

HwihmtM Line 

^ O 



Response due is measured at the time when, the luminance changes from 1 white ' ta * black or r 
black ' to ■ white ’ od the same screen paint, by pbcno^deiectar. Tcd l: the time when the Luminance 
changes from 90*> dawn ta 10?i. Also Toff is die time when die Luminance changes from ]G*i up to 
90^ (Bee tbe fallowing diagram.). 


While 


■ 


link 



4.9.5 Definition of viewing angles 

NaocnuJ tin i Pereendicul^/ 1 



C^.TA SHEET DOO-PF-1-514 !2nd BdUm; 


25 


One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com 





^ Global LCD Panel Exchange Center 


www.panelook. com 




N LT Techrrologies. Ltd. hi n o 2 7 6 ac 30 -42 c 

5 . ESTIMATED LUVUNASCE LIFE TIME 


The luminance lifetime is -J» time trotn ininai 1-jnunznc-e tc h jlf-lizmo^DW , 


This lifetime e the estimated, value, and b not pnaxantte Take. 


Ccvndiboflj 

Urtd LumioarFie liftcimc: 

r Life tune- expeclu>cyi 
.Nfflil , S .S-rttei 

IMt 

LEI? dtmwiry 

i Acribmi idcnpmcure iA tbe pendua^ 
Gem UEL'x^i openuM. PWSi Duty 1 \\i?+ 

Kitm 

h 


Note 1 : Life time especiaory is mean time do half-tiLmraoce . 

Note] : Estimated. LiumDanre lifexue is Dot the value for an LCD module hut the value for LED 


elementin' substance. 

Motel : By ambient temperature, die lifetime changes particularly. Especially, in case the product 
works under high ~etn.pera.~UEe ensirooiueDt, the lifetime becomes short 
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6. BtUA MUTg TESTS 


Test iran 

r.xfcloji-Hi 

Jud^mtm Soitl 

E-iigh umptramre- and humid^v 
;Up±rancc,i 

© tfl ± 3"C. RH- 904, Idfaauii 
© [XspJiy diu i? tint 


Mi^l ranperamrt 
“Qptmnoci 

© l>ipluy ±iLj i? tint 


Hibu cyt-lt 
>;Up±rano<ii 

© -20±a^.._]l mux 

© Skycles, 4-hrturvLvcle 
© Lksplky dua ir JS-bik. 


'IT^mul shock 
{Non coeraLoni 

SCI ±J“C. ..30mjnura 
© IcV'fcydti, 3 homfcyde: 

© Tanperarurt l-jiv.idoc imw il wnhin i 
mmura. 

Kb display uulfuukMis 

BSD 

iLJ^truD-rei 

© 35^.1300. ±UtV 
© r j places on l panel surface: Kbce-2 

© K'l uews each plus i£ L sec in:en aJ 


Dn a 

;Up±raaoei 

© Sample Jili So Li (by- il^i-/S9C!l^ 
© 1 i cask SET 
© ft ljtiws repeal ac 1 hour .mervaJ 


Vibnoao 
4 Non epeoftoe i 

© JiDUWHz,N/IWi* 

© 1 mmuuiL'iClt 

© XV.Z direct™ 

© i(i “mien each dirocucn? 

No d: tspiay mi: l\zxiicn? 
Kb ffcysKa] dimi.SE? 

,Vfthr.ci shock 

© Sintf. 1 lira 
© XV. ZdllMMCK 
© 3 him 5 each chracucra 

CiJoe ops m loci 



Natel: Ed splay and apfKdiame arc checked, unde: CDTironiDeiiM] e metric ds cqirh'aleui to the 
imspccHMi. coadirioD: of defect catena.. 

Natel: See the fcLio^ine ds'jrc far disdicije paints. 
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7. PRECAUTIONS 
7 .1 MEANING OF CALTIOS’ SIGS’S 

The following caution signs havr Terv impair an.1 muring Be jure to read n 72 CAUTIONS' 1 and 
"73 ATTENTBMB" ! 


A 

This sign has ibe meaning that a cusioruer will be injured or Ae product will so stain 
damage if (be customer practices wrong operations 


A 

This ngn has the meaning that a customer will be injured if Ae customer primers 
wrong operations. 


12 CAUTIONS 

"A 

* Da not dutch and pres Ibe LCD panel and the backlight! There if a duDger of 
breaking, because [her are made of glass. 1 Shock: Equal to or no greater chan 29Juk^ : 
and equal to or no greater than linos. Pressure: Equal to or no greats' than 1P.0 S' 
l+ltimm jigi t 


13 ATTENTIONS 
7.3.1 Handling of Ae product 

0 Tafcc bold oc both ends without couching 'be circuit board when the product (LCD module) is 
picked up from inner pacing bat to avoid broken down or mrisadjustmcni, because of stress to 
mounting pants cd die circ uit board. 

© When ibe produce is put on Ibe cable temporarily , display surface mast be placed downward. 

@ When handling ibe pmdnct, laic die measures of dectiustatLc discharge with such as earth bond, 
ionic drau and so on, because Ae product may be damaged by rlecnosrntic . 

@ The torque far product mounting screws must neve: exceed 0 JPZ&m. Higher torque might result 
in distort. on. of ibe bezel . And die length of product mouning screws mast be S 4.5mm. 

© The product must be installed using mounting holes wiAout undue stress such as bends or twist 
(See outline drawings). And do not odd undue stress to any pardon (such as bezel flat area). Bends 
or twist described ibove and undue stress to any portion may cause display roma. 

© Da not press or rub on the sensitive product surface . When cleaning die panel surface, wipe it with 
a soft dry cloth. 

© Da not push or pull the interface connectors while die prahict ls wearing. When handling fc 
product, use of on anginal protection sheer on Ibe product surface (polarizer) is recommended for 
pro tc cricn of product sinfue. .Adhesive type pro tee dor. sheet may change color or characteristics 
of the polarizer. 

© Usually liquid crystals den t leak Aiongh the bseakagr of glasses because of the surface tension of 
thin layer and the constracdon of LCD pond.. But, if you contact with, liquid crystal by any chance, 
please wash it away with soap arxl water. 
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7 32 Enviioaimeaii 


■5] Da doi operate d si oat m high temperature , high bjrodiry, sewdrop atmosphere or e anosive 
gases Keep the product in packing hoc. with antistatic pouch in room [erupcianne to avoid. dusts 
and sunlight, spben storing the product. 

© In older to prevent dew condo sation occurred. by ictnperamte difference , the product packmg hoi 
must be c-peK-d aflei enough time bring left unde: die environment of an unpacking room. 
Evaluate the storage dice sufficiently because dew condensation is affected by tbe emironmentai 
temperature aud humidity . [Recommended leaving rime: d hoars or mere with the original packing 
star e after a customer receives tbe package) 

© Da not operate iu high magnetic field. If not. circuit boards may be broken. 

© This product is urn designed as iadianon hardened. 

7.3.3 Characteristics 


Th ef olio win. p items are neither defects nor failures. 

® Characteristics of the LCD (such as response time, Luminance , color jnifcrmiiy and so od) may be 
changed depending an ambient temperature. If tbe product is stored under ccciitiatj of lap 1 
temperature for a loaig tune, it may cause display nxrra. lb iris case, die product should be 
operated after enough nine being left under rondinon of operating temperature . 

© Display muia, dickering. vertical streams sc uny spans may be observed depending on display 
partem s. 

© Da not display tbe fixed pariem for a laug time because it may cause image sticking Use a screen 
saver, if the fied partem is displayed or. the screen. 

© The ifL splay color may be changed depending on. viewing angle because of the use of coodeDser 
sheet in the hackligbt. 

© Optical characteristics man 1 be changed depending ati tnpfl signal timings . 

© The product gives AR (antirefleetian) coating of the polarizer s urface Though AR fautuefiection) 
coating actualizes die loir reflection. will the multilayer structure, tbe color of reflection may 
differ among products and tbe color change of reflection may occur in tbe same product by 
ductuahonaf AR (antireQectioDj coating. 

73.4 Others 


© 

© 

© 

© 


AIL GSD, VCC aud YDD terminal: should be used without any nun-cotmectrd lines . 

Da not disassemble a produce or adjust variable resistors. 

See 'REPLACEMENT MANUAL FOR LAMP HOLDER SET', when replacing lamp holder set 
Pack tbe product with die anginal shipping package, in wckr to avad any damages during 
transportation, when returning the product to NLT for repairing and so on. 

The information of China RoHS directive sis hazardous substances or elements in this product is 
as follows. 


CLina RoKS dirtctiv* ai hirjrdoiii atxuius or dementi; 

Lead 

tPb) 

i4eroir> 

4Hg) 

i~ ‘artmium 

pi 

HeuYiJw 

CbmmiLEn 

(CrVlj 

WybfiaminjiCLl 

yiftenvs 

WjtlTMTliMlBd 
Ji ip+ltCVl hllWCT 

(PBL-Ei 

X 

o 

a 

O 

O 

O 


Note!: Q: Hus indie ares- dial tbe poisonous x harmful material in all tae homogeneous 
materials for this part is equal or below die Irritation level of SJ.T1 1363-2006 
stodard re -■rJjioL 

X: This indicates dial tbe poisonous -or harmful material in all die homogeneous 
materials for this pan is above tbe limitdtion level af SFT1 1363-2006 standard 
regulation. 
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